Hexose metabolism in pancreatic islets. Activation of the Krebs cycle by nutrient secretagogues.
In rat pancreatic islets, a rise in extracellular D-glucose concentration is known to cause a greater increase in the oxidation of D-[6-14C]glucose than utilization of D-[5-3H]glucose. In the present study, such a preferential stimulation of acetyl residue oxidation relative to glycolytic flux was mimicked by nutrient secretagogues such as 2-aminobicyclo[2,2,1]heptane-2-carboxylate, 3-phenylpyruvate, L-leucine, 2-ketoisocaproate, D-fructose and ketone bodies. The preferential stimulation of D-[6-14C]glucose oxidation by these nutrients was observed at all hexose concentrations (0.5, 6.0 and 16.7 mM), coincided with an unaltered rate of D-[3,4-14C]glucose oxidation, was impaired in the absence of extracellular Ca2+, and failed to be affected by NH4+. Although the ratio between D-[6-14C]glucose oxidation and D-[5-3H]glucose utilization in islets exposed to other nutrient secretagogues could be affected by factors such as isotopic dilution and mitochondrial redox state, the present data afford strong support to the view that the preferential stimulation of oxidative events in the Krebs cycle of nutrient-stimulated islets is linked to the activation of key mitochondrial dehydrogenases, e.g. 2-ketoglutarate dehydrogenase. The latter activation might result from the mitochondrial accumulation of Ca2+, as attributable not solely to stimulation of Ca2+ inflow into the islet cells but also to an increase in ATP availability.